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he 1 0 8(±'e:h,'e-ti^T-«iit:>^v- (mbe) 'm^it^%mm.m (c 

VD) -i^^^iillJ: i9itm$^7t:;i-e*^o InO. 53GaO. 47As^^;f 

TInO. 53GaO. 4 7 A s LT*>'2)o 
[0 0 4 8] 

>kiz^ ■^mmfm(ommm^m^mi^'^wi<zii^^x. ^^:t->'i^rt}fAe i o 4 

[0 0 4 91 

1112 (a) , (b) (i. -eti-enm 5<7)IIa-IIallifMHi3tt'5>t^5^<7)HF 
Xi±/^V rm^^h^^':^•^)l^mtX<Dii:^^<D^<DJ^^^)V^~-/^> K^^LTV^^ 

o 

[0 0 5 0] 

1112 (a) , (b) ^mmfm<^mmm^m^mi^^wnzis\.^ 
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^-v: 19/ 



0 5 1 0 3cofS#MiJtc(±j:-:t.;l/:^--|^M (/^-^ VyfMm) ^^^^ 

■t^ho ^(r>±^ ^ ^ )vm 1 0 3 tx^—*rm i o 5 iizm^^fzu^^<7:>^ 

f&^^x.^Zt izX-oX^^ < '^'^^75^ ^-v^wwS 10 3 <!:X^--9-® 10 5 
t tc:^^M^!|-eii^L/::J: ^ I n 0. 8GaO. 2AsO. SSbO. 2 

tInO. 52A10. 4 SAsi^tl^tiM^Ltzm^^ZliO. 6 5 e V t 4* 
V^^M^mii. |yt5^OHFET<7)0. 5 5 e V J: (9 # v^(7){±B^^ 

[0 0 5 1 1 

4 <7)a^;{)i^ I n 0 . 5 3Ga0. 4 7 A s T^^)^7t:*:)tC. -f-^^-.;!/® 1 0 3 
J^-t^ InGaAsSbcti) iii^m^^<D^'r- > v ^PtJ^'I^ <^oTi3J9. 

^^u^ 1 0 3 ^ -f- ^wn*i}f A« 1 0 4 t<7)miziimm^mi.zmo. o s evi^i 

±(D^^y }^^yfM^^-/}^^^ir;bo ^<7)tzi6. ^^^^)vm I 0 3(7)^ -h, T.^-'ifm 

1 0 5 t-^^ ^■^)\^[HWXm 1 0 4 i:(7)FH^(7)/¥^ d 1 co^v^flJttc^ ^ 'J TtJ^^W D 

■itii 1 0 5 -^-v^-^^H^Jf A® 1 0 4 FH^UfM^:M'5)Tfi(7)»^i^iiE 1 ' 
^lx^;K7)l^^r|lfi) i:±e<7)»i^r^fiE 2 ' <!: co^:6^'|^^5^<7)H F E T Hjolt^ 
TfiOMT-mfiE 1 t±fi<7)*Tr|lfiE 2 ^:<7)||J; J) < ^oTv^^o -e<7) 

fzib. ^^VT-^^±ii<Dmi^miiE 2' tCS#i-^?i^75^^i^5feOHFETJ; 0 ^ 
1g:<i-^Ci:;6^^-e^. ^ ^ '9 T J: 0 ^ 5^ < Mi^i^fiE 1 ' KmC^ltb^^ 
t ^^x tfz^ ^^^^ )^iHnxm 1 0 4 <r>mm^i^(7)^'7' > V ^ ^±fi o 
ST-miSE2' J: «9 ^]^<I£ft-r'5>^i:tc J: t). ^ ^ T ^m^iz^ ji^m 1 
0 3 1 0 5 -^^;^;H*l#Ail 1 0 Ami^zmi^^i^^ Z t:^^^X 

Z.tlhl<ZX^. V->;- Kl/-r ^FBimi±/i'^'i^< ^oTi/^^4^St?<7)FET 
fiif^tzisv^-ci;^^— 9-® 1 0 5 -^■\'^>;vrt#A® 1 0 4 fSi(D^\^^)Vm 1 0 
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. 1 0 3<7)/^> V^^ y 'Ttm^mk.h ^ tmwi^y( ^ yit^^m-^ 

•yyipltiO. 7eVm_LT'ab^o 
[0 0 5 2] 

^^:^^)V\H^xm 1 0 4 tT.^-'^m 1 0 5 i:<7)gg^|d 1 ^PljJi-^ 

hZ.tf)^X^ho #13, ^^^^^I/F'gjf A® 1 0 4 <7)fS*=^^#^E 1' 

v>J:^f6:< 4^oTv^^ C <h ^iutf^^^ i:, ^■v^-;K^#Ae 1 0 4 tx^--^- 

® 1 0 5 t(Dm.md 1;6M^$ < ^^(JtUificOMT-itfiE 2' (ii^< 4-^o ^<r> 

<7)±fiOMTmfS:E 2 ' ^TfioiT-i^fiE 1 ' <hor^r#{i. ^-v^^;n*i#A)i 

1 0 4 ^iSlt'^V^:^'^(7)^^^.;WS 1 0 3 Ki6\i1^ ^ ±.\tLtyii<Dm=^'m\tL(DWim 
[0 0 5 3] 

t fz. ±.\iL<Dmi-m\tL E 2 ' i)^^ \^-)vmi 03 ofeSwi^^i^'T- > ^ ct 
^i^<. ^^^■^)v\Hmxm 1 0 40^ ^^^^< t i>-%<om^^^x ^ ^jg:< 5^ 

^ J: ^ tc^ir;twH*|}f A® 1 0 4 ^l^it^ ^ t i , »?-rifiE 2' =^J: f):^ 
[0 0 5 4] 

fzfzL^ ^^^^)vnmxm i o 4 105 ii^ogg^d 1 {±. *s 

E 1 ' -hrnwr:^. J.o±fSoS:^^m<iE 2 ' 75i-'^^;t>;H*I#A® 1 0 4 Ofs^ 
«9 ^fg:< >&flt-e^n(^ J: */^o d 1 (i 2 nmJiJlJil 4 n 

[0 0 5 5] 
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[0 0 5 6] 

^MMf^BO J; -9 IC^ -v ;f ;H1 lOStclnO. 8Ga0. 2As0. SSb 
0. 2 ^ i;-(7) j; 9 ^ I n Ptc^tLT:^!^ <1=#T-^i5C(7)^^^t^#^j$fflL/c^#^ 

^L/i^-V^>;U(*lJf 1 0 4 ^ I n 0. 5 3Ga0. 4 7 A s ^ LTif A LT 
i5<tln0. SGaO. 2AsO. SSbO. 2 ^ -v ^T-^l/^ 1 0 3 <7)J1)^I5^ 

m<'(:^:hfzib^ m^j^,^mm<Dmm\^^zt t'it>^:it^^x^^ ino. sca 

0. 2As0. SSbO. 2^^'^^J]^mi 0 3^$iiiL^^t'(DXm'k'J^^^J:<LXm 
[0 0 5 7] 

tfz. InO. 53GaO. 4 7 A s ^•V^-«;H*I}f A® 1 0 4 O I nafiK^ 0 
. 5 3 ii'J^-^j:<-r^^t^zX'::>Xl nO. SGaO. 2AsO. SSbO. 
2^-\':f 1 0 3 tUmii\al(Dm'lF-^^^'k^K.:hZtiZX'oX I n 0. 8 G 
aO. 2AsO. SSbO. 2 ^Jl^m I 0 3 Klj\\t>^X\^>^^^^M:fd\al\iZ 

^<^y:^-r^^ti>x^:ht\^^nm,^.'^^'tW^x\^^^o 

[0 0 5 8] 

:LtLhitZX^X. InO. SGaO. 2AsO. SSbO. 2<7)J:9tCInP 
iznLXi^^^j:^^^mV'\^^Xii±^^j:m'^yfm^^mLX\^^^ X d ^J:m^r-$> 

oT^^^^-^^n^ijf A^ 1 0 4 <Dm.^^MmitLxiAi:^mir ;b z tiz X -oxMPaV: 

xxhB<^M^^^^^-j\^mt Lxmm-r^zt-^^'^mt^j:^o 

[0 0 5 9] 

i^i±.(DXdi<z^ ^mmfm<Dmmmmm^mi^mw:^zxfii:^^ ^-vTwvF^jfA 
^1 0 4i:mif^ztx\ mmmiz^^vr<Dm^Rxrmm^^>it^nmL. 

r.>kjtm'¥'^''^<^^W}]^i\^±^t^zt:^^x^^(Dx\ I nprnu^m^^fz^ 



aiiiE# 2003-3080198 



#11 2002-318190 



^-v: 22/ 



[0 0 6 0] 

tfz. ^mmm'^mmm^m^m^i^mmi<zio\.^x. i np^^isi o i±o# 

^v-!? AS/;(i 1 n^^)\^^:^ A 1 ;^3f4t LT h U ^^;WT;U^ t/i(iA 

t LTA s H 3 S 7t:(iA s ^ 9 VWMt L-rPH3 ttzl,tY> ^ ^ )V^^fi 

^Pt J; 19 \Z^^X ^hZ.ti, m^.(D 1 o-e^ -i> o 
[0 0 6 1 ] 

tj:i6. :*:*W^i^«oM1tl?ffl#2»#:^fii;i3v^r(i. ^ ^ ;r^;Hl 1 0 3 

AS 1 0 4;^^'aa6iitnTV^/z76^ X^--9-S 1 0 5t^^:t-;l/rt 

nxwi 1 0 4 iicopB^c-^-v^wvs 1 0 zi3^^Lx\^^fimx±.xmnLfzn^i)^ 

%hfih(DX\ ^^^wl/g 1 0 3 (DTU^W^'f-^ ^-)^n^Xm 1 0 4 <h LT4> 
[0 0 6 2] 

;$:|||fef^t^jci3V^T{i. /^-y ^tB 1 0 2'Bi.Xf^^^)V]^^xm 10 4 
Tin nP«l 0 1 tlt&T-^'^i-^^a^'t'^L^t LTlJ^H^LT^TtzTS^ m)iz!i<7)-f- ^ 
^^-'i^rtJf A® 1 0 4 <7)?:&m<Oft>T^#^^J|ifetL7t: J: ^ ti. '^--f L ^>l&^^-a-{i'£«^<t 
^tL^^v^o ^ L I nPS^^l 0 1 Ht&T-^-^^^^t^&^^tCti, InGaAsOa 
^45, I n<DU.l^i)^0 . 5J^_hO. 5 5J':ilTT"ab'?><7)7&^0f Lv^o InP^ISl 
0 1 U I n G a A s ^ ;K*J# 1 0 4 *:i:III6^t;t^T-^-^^-tir^ v^Jf-g-, 
'"^^^ ^yit'kW\1r^tzib\z{t. •^^^-jvmnnxmi O 4<7)^^> F^> -y7° 
ipiti 0. 7 7 e VVX±.t L> Tfi<7)ii^i^f5:E 1 ' t ±.\iL(Dm^mW.E 2 ' <!:(^ 
KPg^Ii;tf ^ J: d li-rtLfi'J: I n P*«lc1#T-^'^-r'&*i^O:^75^^MIS14(i 
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[0 0 6 3] 

rtS-eS i ^j: t'(D nMyf mm "S:^ ism ^ 2 nm®)t«7)nMl nA 1 A s^<!:^!^ 

mzm<oMLmm-t^:itizxiomm.^tifz i n a i a smmu^mifxi>mw: 

[0 0 6 4] 

E2' J^:i>±-e*)n{i\ in, Ga, A \ ^(^llimjtmt't^ , As, P, Sb^ 

. ^-V^^^K^UfAii 1 0 4 (i. InP, InGaAs, InGaAsP, InG 
aAsPN, InGaAl AsRtfA 1 GaAs S h -tb-^-ioM^^titz^^-ffi 

[0 0 6 5] 

)vm [*i ^ ^ ^n^iJf A® ^i&\iiz>zt\zi.^ ^ i5 It '2) ±fi 

- -If - 4^ i^ic ^ Sffl i" ^ c TS^^plt^-e^) ^ o 

[0 0 6 6] 

^^m<Dm 2 (Dmmfmt lx. Tfios^f^fiE i • t±iiL<Dm^miiE 2 
' t^mi (o^mfm nm^j:^ mf&xmm 1- ^ mmm^m ^mi^mm. o v ^ r 

[0 0 6 7] 
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5 It. 1 nPmUl 5 I ±l^znnhtltzry V--f(7)l n 0 . 5 2A10. 4 
8 A s:^^h^^^i9.^ 2 0 0 nm<7)/^y y tM 1 5 2 y<yyrm 1 5 2±tCf5: 
nhti. TyV--f<Dl nO. 8GaO. 2AsO. 8SbO. 2 -^^h^j: 
1 0 nmJ':J.± 1 5 nmJ':i.T<7)^2 •^•v:t^;Hi 1 5 3 m2^^^^)\ym 1 5 3 <D 

^-)l^mi 5 4 ^ 1 ^-Y^twHi 1 5 4 (D±(<zmfhHfcr> V-y°(D I n 0. 
52A10. 48As ^^^4^^J¥^ 2 n m<7)7>^--itil 1 5 5 T.^-'^rm 1 
5 5(7)±H^Jx.{«^«tCJ; i9l^tt'bn7t:M^S5 X 1012c m-20Si^ 

^isj^.j-m v-}^>'^^m:^-h^j^^yfm'^mum 1 5 e ^^i&tJi^tjp/i 1 5 6<7) 

iiCiglfbtL/iT^ K-7°<7) I n 0. 5 2A10. 4 8 A s t^^^ 1 5 n 

m<7)ys-i; rmi 5 7 y^') T« 1 5 7 <r>±lZt^lf htlfzy- hmm 1 6 2 ii. 

hSMl 6 2 OMffilJ:^m^ft^n;t: 1 X l 0 1 9 c m- 3 O S i ^^tf nM 
InGaAsp^^^'Sr^rr^^^hSlSSh. ^1^^^^ )Vm 15 4, X ^- -»f 
ii 1 5 5, ^^tlya® 15 6, /^'J T® 1 5 7RZf:ny:$' ^ VMl 5 8 O— g|5 
CCS i ^>mX-t^^ti<ZX nmi>fhiXfzV-y.mi^l 6 4S.?/KV1' >M 
jtl6 5t. V-X^it 1 6 4±tCiStt'^:K;'v:V-X«;^ 1 6 1 Kl^-T >M 
itl 6 5c7)±tci^ltibn7l: Kl^^ >miil 6 0 <h^jSi.TV>^o -f-LT. Klx^ 
>mfel 6 OS.?/V-xmfel 6 1 (i^HAuGe/N i #;6^<?>4^oTi5 ^) . K 
l^-f >^itl 6 5:S.C/V-X|Ijt 1 6 4 t^n^^M- 5 ^ iJ'^jiilfeLTv^-So 
[0 0 6 8] 

InO. 8GaO. 2AsO. 8Sb0. 2 <om 2 ^ \ )Vm 1 5 3 it 
'J^-^j:< tii^(D—W>:^^ (InxGai_x) yA 1 i_yA s S b T'^o Ti^TO^f^ 

(mi) m2) 

mi) 1 ^ 0. 6 5 
m2) l^y^O. 8 
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I nsG ai_s (A s S b) i_^'r:$,c>X i^J.T'D^n^ ms) m4) 
(ms) 1 ^ s ^ 0. 6 5 
(^4) 1 ^ t ^ 0. 8 

^Mlf^ tztbl nO. 8Ga0. 2AsO. 8SbO. 2 (^T I n G a A s S 
b tmU) X-hh t LT^l? . InO. 52A10. 48As T.^-'^m 1 5 5 
<Dln'Mi>0. b 2\^X'rXh'^X X,\^^i)^^ —mtLX I n 0 . 5 2A10. 4 
8 A s ^m'^LXh^o 
[0 0 6 9] 

tfz. -^mmm<omm^^m^mw-mm.\,:.^^^x\t^ mmmz^i.zmi'f-^ 
e 5, n^kytm^-ff:^! 5 9, v-xfijti6 4, v->^m=^i 6 lo 

[0 0 7 0] 

ifz. y^yyrmi 5 2, m2'^^^^)im 1 5 3;5.t/^ 1 ^-Y^wi/g 154, 
15 5, re 1 5 7Rtr=i>^^ 1 5 8 It^ti^^ti^^m^ 

n>^->- (MBE) vi^fk^^ffi^ft (cvD) r^^j:tmxi)mm^fifzmx 

[0 0 7 1] 

nO, 5 3GaO. 4 7 A s 75^^ ^ :7WW^t;+a^i-;2, I n G a A s S b 

4^ ^ ^ 2 ^ -^^ ^WV-g 153hln0. 52A10.48A s ^^-"^m 15 5 

ii^orsltc I n G a A s N;^^^4^^^ 1 ^wi'S 1 5 4 5i»^'#A$tLT»/^-2> 

[0 0 7 2] 

114 (a) , (b) (i. -etL-eniH 1 5<7)IIa-IIaM©f®t3i3tt'2>t^g5fc<7)HF 
ETOJ^;twu^--/N'> Kd (1112 (a) tmcm) , JtC/H 3 <7)IVb-IVb«^aifM 
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[0 0 7 3] 

114 (a) , (b) ^mtmm.f^mmm^m^mit-mmt^ziox.^ 

2$^<7>:^°y->i^ ^ iiM< >^oTi3f)x ^^--if^ 1 5 5 t^\^^ ^^)Vm 

1 5 4 <7)f5#^lBlJ It Mt&^'I^^I- .6 o ifz^ %\^^^^)Vmi 5 4 

InGaAsNti. InGaAsiiQ ^^fSif w5ffiC0 4^°-f > v 
0 1 ^^^^)Vm 1 5 4 <!: ^ 2 -f- ^ ^wl/g 1 5 3 t(Dfi^\ZiiJ:.^^)V^^-m. 
f52f=^S<7)J^^^;u^'-ys-> Y{tmi^^^-)^m 1 5 4 <7)^:^5{»^'T|6] 
§ C-\^^fiff^H^oTv^^o Z<Dfzi!t>. ^ 1 1 5 4 'J T« 

[0 0 7 4] 

^mL:-ra6Tv^^7t*!), z:<^:7c«T-:*~x 1 5 9<Dmmmtmmt^vtmx n i>m 

<h-e. ^\^-^^^)vm 1 5 4 ^l^lt^v^tt-^tJt^i^ LT^l ^-V^^^V^ 1 5 
4 tii3tt'5>TfS<7)»T-mfSE 1 ' :d^'fi:< ^oTv>^o ^<Dfzisb^ mi^^^-)^m 
1 5 4 t;^tt^TfiOiT-?*f4,h±fS:^0MT?*f4E 2 ' t <7)rB^Pi^!^*<7)H F E 
T J: 0 ^l2;tf'i)^^:75^^-e#^<7)t:\ TfS:<0»T-miiiE 1 ' ^ 'j r 

mT-7&^'J:fi<7)»^^i|lfiE 2 ' (D:^-BJzmmLl<z < < 4^oT-^^7cmT-*'^ 1 5 9 

m^^fz^^mi^mm:^^(omfifzmm^mii^^mLxmw-r^^t:d^x^:h(7)x 

[0 0 7 5] 

T;^enjnB#tcT^<?)S^mfiE 1 ' >6^'ii 1 1 5 4i*in^03ittLT 
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[0 0 7 6] 

t Tt:, ^ 1 ^ 1 5 4 <7)l¥"^ d 3 (i. H 2 ^ 1 5 3 Of^^w^j^ 

co.-^°7">v^;i/5{)^ ill ■f-^r^^>'uenjbnt'&±1iL^o»^i»fSE 2 ' ti^l^-v^^ 
1 5 4(7)f5^^^^*fex.-C||2^^^WUS 1 5 3<^f£S=^5J|lC5i-7{>-^ i ^ =^ 

#<7). ±ficolT-mf5: E 2 ' <7)^^ftfi^Tfi<7)a:T-iSf±E 1 ' <7)M J: 0 ^/h^ < 
•t^Zt-^^-C^^o ^^«^Stl43V>T(i. ^l^^^WW^l 5 4 <7)/¥,;^ d 3 ?r 

E 2 ' i:Tfi<7)*i^i|lf±E 1 ' t<Dmmii. il'^'^<^^InGaAsS b^^lc 

iSi'f^m 1 ^^^wHl 1 5 4 1 5 5 t(Dm<7)/^> K^iili*(i. 0 

. 6 5 e VJiJl±<h^^o 
[0 0 7 7] 

S mi ^^^)Vm 15 4 ?:1t^i-^ I n G a A s N(7)a^(i, K^'^ 
■7 71175^^0. 6 e VJ':i.Tti^^^ J: ^ t;-f InO. 5 3Ga0. 4 7 A s tlit 
LTN^ 1 %/^^^ 7%(7)|EH-er^SPL. I n^m^^(DmWlK^^\lfzl nP^ 

*&T-^^o-m(it)«-^<7)r' I n (r>m.WL 0 . 5 7 \>xrx'hfni:^-5^m^^mfz 

-fttrnttii^o m 1 ^ir^wi^e 15 4 ^m)&-t^ I n G a a s N(±'J>:^-r I n 

P&Ut^^m^LX\^^^'£^ma^j: < . I nG a A s S b^2^^^WU^ 1 5 3 

n Fmm.x^:^^^m^±^ < ^j::hifi^^^^^m'-rnxy^^^(DiznLx 

InGaAsN(iIn Pm^X ^ < ^j: ^:^\^^^^^m^'rti 

^(Dxm^i^^^y^ir^^jj^^W'oXia^. i na^^nuLTi nPmmz 
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[0 0 7 8] 
[0 0 7 9 J 

tfz. m 1 ^^^wHi 1 5 4 {±. I n G a A s NC{tx.T. In, G a , A 1 

-^!}^;i>^'b;&oTv>T^ cti/^o ^ 1 ^-v^^^l/^ 1 5 4 fi, InGaAs, I 

n G a A s NRZ/I n G a A s P'N<Dn ^i}^hm^t^fz\^^irifii)'^ 1 '0<r>UPti)^h 

tl^zX-oX ii^ 1 ^^^^)vm 15 4 tm2f-^^^)\ym 1 5 3 i: <7)F^(7)f5#=^lPJJco 
[0 0 8 0] 

^2^^:^;!/® 1 5 3 ct 19 *>fS3»=^<7).i?x>v^;l^;e»Mi:v^|| 1 ^^^^)vm 1 5 4 

^Wtcpg0-r-i> ^ t^^^-e^. Tfi<7)i^?^fs:<i:_Lfi(7)#i^i^fi t (^rp^PS^pijjt- 
[0 0 8 1 1 

6 Cftx.-C«5 K--^t«3t^W-f;2) I n A 1 A s«)ig|5=^iSttr ctv^o 
[0 0 8 2] 
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[0 0 8 3] 

$>^o mmi^zTr.-rxoi^'. ^mmfm(7:>mmm^m^mw-mw:ii. inp«2 

5 1^. I nPmU2 5 l±iZtmhtlfzT> y--f<DI nO. 5 2A10. 4 
8 A s-^^h^j:^W-^ 2 0 0 n m<7)/s;- 7-7 rg 2 5 2 i: , y<yyrm2 5 2±t;i5 

It^^. T>K-7°OInO. SGaO. 2As0. SSbO. 2:d-h^^^m^ 
10-15 nm(D^2^^^^)^m2 5 3 W>2^^r^^)Vm2 5 3<7)±d^tt'b 

ifi. r > K-7°0 I n G a A s NTi^'b^^'^jl^ 7. 5 n mJiJlTO||l ^ ^ :t-;Hi 

2 5 5 ^1 ■f--^:t>;l'Jl 2 5 5 <7)±ic|5tt ^ ti/jT > K--/<7) I n 0. 5 2 A 
10. 4 8 A S7j^^^'^)¥$ 2 nm<7)X^-+)-il 2 5 6 , 2 5 6 (7)± 
Hi^iJ^ii'^^^tlct i9lStt^tL/::®^JS5 X 1012c m-2<7)Si ^"^tsW.!- 

m Y--^yvmi)-h^j::bT-m^'mm2 sit. ^-mmmm2 5 yojiicisit 

fbn/cT^ K-yco I n 0. 5 2A10. A 2, A si)^h^j:^W-^ I 5 nm(D^^^) 
Tg 2 5 8 vs-i; TH 2 5 8 c7)±ici^tt ^ VmM2 6 3 
^2 6 3(Dmm-1iKm.^ihfltz 1x1019 cm- 30s i ^^tf nMI nO a 
A S75^'b'5r^n>^^ hjl2 5 9 i:. Ill^ + ^wu^2 5 5, X^--9-g256 
, ^f^Mt/v^lJPS 2 5 7, /^'J re 2 5 S>lkXf:n>^ ^ h^2 5 9 0— ^tlS i ^ 
^ ^ ^ffiAi-^l) >! <h Hct ^I^ttibtL/iy-xfIit2 6 4 ;?5.t;^'K^^ >i¥M2 6 5 
^> V-XTlit2 6 4±tCiSlt'btL/iV-xmiM2 6 2 i;. Kl^-T ^fTO2 6 5 

<7)±tcs^ttf?tL7t KP-r 2 6 1 t^mk.x^^i>o -etr. ^ni&Bt-.c^ii 

3 0I*lg|Stcr > I n 0. 5 3GaO. 4 7 A s 1 - 1 0 n 

m<D^^^^ji'[^t$xm2 5 4-/)mit>^ttix\^^^o ttz. K 1^ >mfe 2 6 1 ;s. 

t/y-xmM2 6 2 fi^tCAu G e/N i ^5i-^^oT^«9. KV-f :^'^it2 6 
[0 0 8 4] 

^iJ, InO. 8GaO. 2AsO. 8SbO. 2 <7)|| 2 ^ 2 5 3 (i 
. 'J^^^j:< ti>'t(D—U-^i (InxGai_x) yA 1 i_yA s S b T^abo -CJ':iLT<7)^f^^ 
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(mi) m2) 

(mi) l^x^O. 65 
(m 2 ) 1 ^ y ^ 0 . 8 

I nsG ai_s (A s S b) t P l-t"^"*-^ "^^^T^Olfef^ (^3) (m4) 
(mS) 1 ^ s ^ 0. 6 5 
(15:4) l^t^O. 8 

^itlt'2>;t:i6 I n 0. SGaO. 2AsO. 8SbO. 2 (J':JLT I n G a A s S 
b ^^lE) X'^:ht LTJsJ). I n 0. 5 2 A 1 0. 4 8 A s 2 5 6 

<7)In&Jt^0. 5 2mT-e^)o-CJ:v^7:)^ — -^Oi: LT I n 0. 52 A 10. 4 
8 A s ^il^L-C^)^o 
[0 0 8 51 

^ll«^S<7)am^tlffl#^#:^gO|EI|jB#lI{i^l^-v:^;V@2 5 SrttCH 

^TcHT-:^":^ 2 6 Ot^/^^C^o >1 (^-^XtcST-:^';^ 2 6 0 (iv-xfiit2 6 4 ^ 
^LXV~7.mm2 6 2 ymM2 6 5 *^LT Kl^^ >«^2 6 1 t 

[0 0 8 61 

I n P^4I2 5 1 itcf^ltibtLT^c^Sti. m 2 (DmMMBtm 

UliZ^ ^tl^'fi I n PK^g2 5 1 Ut^T-^-^LTV^^o 
[0 0 8 71 

Lfz^^^-^ )\^p^^xm m2 commMmxmn LfzmiRz)'m2(D^^^^)vm 

[0 0 8 81 

1116 (a) , (b) it. ^tL-P'tLlH 1 5(7)IIa-IIa#«Mi;i3tt'5)|^&*<7)HF 

ET<DJ^^^)i^~y<y vm (112 (a) , 0 4 (a) tmcm) . Rvmsmi 
b- vib^KffM t3 is If ^ ^mmjfm<ommm^m^m^mm(7y:r.^. )v yym 
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T^^o IBJIH (b) liiJV^T(i. ^ 1 ^-v^wue 2 5 5<7)MI?(id 1 

nnxm 2 5 A(r)mmid s-e. ^n-etLTF^ti-cv^^o 

[0 0 8 9] 

me (a) , (b) tc^i-i^i;. ^^W^Soii##^ffl^^#:^Siciou> 
T(i, ^1 ^^^>;l-«2 5 ^(Oi=^m^^^t7.^~^m2 5 6<7)fr^^j^<):<or^H 
{to. 5 5 e Vl^±cOJ:-^Wl/^'-PtM7J>^^^lti-^o ^Ttz. ^ 1 ^ -V ^Hf 2 5 5 
2 ^ ;Hi 2 5 3 cfc ^ feS^^C>^-}^°T- > V ^ I n G a A s N 

^t#js^nTv^^7ti6. ^i-^-v^^;ws 2 5 5 tm2'j-^^^)vm2 5 3 ^oreit; 

^0. 2 eV]^XAL(r>j:.^^)V^~^mi)^^^LX\^^:i>o ^(D^^^. ^l^-^-^WWif 
2 5 5[*l-e(i^^ U T«^7^)^^^mL. ^f»!jJt75^~^§v^r;>:7t;mT-5:7":^ 2 6 0 
1:^0 ^2co^S&m-.<b|wi»tc, ^■v';T;6^~!iiff<7)#v>^l^-v^-^;i^S2 
5 5l*ltcE3i:^i6<bn>2)0-C% ^>kitm.^if7. 2 6 0<7)?^i!jS;5.?/itJ^{±ta&*(7) 
HFETt;i3tt'5) J: iii^^ < ^-So SOx-T. ^l^i'^wP^2 5 S(r>W-^A 1 
^)?<-t^>ltT\ ^ 1 ■f-^;r^ ;Hi2 5 5 tciott -5. MT-^^fiE 1 ' t±.\tL<Dm.l- 

i:7&^'T'i^<0T% MT-m^El' <7);l:>tiM;ab>i>«T-^±<a<7)a:^=-r^f4E 2 ' tcit 
E 1 ' 1 •f--v^-;v/i2 5 5i*iti:|Xf5iittLTv^^l¥$;;&s$f t tv^o T^<7)i 

i^mnE 1 ' < t 1 ^^^-^)\^m2 5 5 tm2 ^ ^ ^^)\^m t(D^mizid 

i^^^-^)um2 5 5<7)fES^.-KT->'>^;p7&^^TfS:<7)MT-*31£E 1' tC7i^5{>-o-cv> 
tLf^^l ^^;t.;V'«2 5 5 U T^^ i:Ci6^ ^ <h;{»?T'i 

[0 0 9 0] 

^HMff^ffis-eti. ^ 1 ^ ^ 2 5 5 (D/-^- > K^> -7 -j^llJi 0 . 6 e 

ViiiTtL. ^■^^>>'l^l*lJfA^2 5 4<7)/s> K^>y7°iliS(i0. 7 e ViiJ.±-e* 
-5) o 
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[0 0 9 1] 

±fB<7)?«tcjpx.. ^mmMm(7^mmm^m^mi^^mii. i n o. 5 3 g a 
(T^mmfm t it^x ^ TitL<Dmi^miiL e i' t ±iiL(Dmj-mii e 2 ' t<Dmm^ 

[0 0 9 2] 

^j:isz(7)m. ±ii<r>m^mitLE 2 ' iimi^^^-)^m2 5 5'km^rm2^^ 

[0 0 9 3] 

[0 0 9 4] 

(^4<7)^»^^J 
- am V >^ -r A ;^ - 

#;^s m^^fzmmmm -> ;^ -r a o—^u ^ um-t ^ o 

[0 0 9 5] 

#^■7 r y^-^ ^ > (Trunk Line 0-Fiber) fb^llij-r ^ #i$:(7)7fcV r /s'- 
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10 0 9 6] 

HI 8 (i . n 7 i>z7^-rmmm t -r t<Drinz^{f;bm 
^m^fi^^^<Dmummm3 o 1 1. ^mm.mmm3 o i ^^^^L■csv^cii^t 

^tf4-d7t:i6c04£^yjg^3 0 2 ^: ^fil x.TV^-5>o 3 0 1 {±. mr^<7) 

ii'lt^^f^^7t:i6<7)T>-r-:^^g3 1 1 T>x-^^fi3 1 1 T'^'ff L 
^v:Br&M-i-^JiiIiii-^4'^-^(7)^tg^^-r^$<t±^i|iif|i3 1 2 T>T--^^g3 
1 1 tcliiliSL/ii^jS?Sjt^^5l»}3itr/ia6<59j5|'(iiiiliggp 1 3 '^iMm^&3 

1 2 ^^^MiiiPMtu 3 1 3 i^zmm^ti^mmm^mus 1 4t. ^t-^^^ y^<DW}i'^ 
^mm-r^fzib<Dmm^3 i st. Mmmikm3 o i tityr^y^-m3 o o t 
<^m<^m^^mmir^fzi6(Dmm&3 1 e t^mx.x^^^o ttz. mm^^M 
3 0 2(i. m^&(D^in, ^m'kn^j:ofzib(Dr>-Ti-mw3 2 1 r>T--^^ 
83 2 ix^mLfzmmn-^^mmr^^j:t<Dmmim-t^^mm^U3 22 1 
. Tyy^-rmm3 2 1 izm'^Lfzmm^m^'km^ihisfzi6(7)mmm^'^^3 2 3 
^ry<4 :^(Dmi'^^mm-r^fzib<Dmm^3 2 5 t^mx.x^^^o 

[0 0 9 7] 

m 9 (i. m^mitm 3 0 1 <7)rait^* x ^ s^^jBii^i-/o ^ m^mx^^ 

o |WIBltI^-r<t ^ tc. T>-7^>^^e3 1 1 (±. T>-r-^2^#3 1 1 a T>x 
■:J-^'»:3 1 1 a (om'^m^kW n ^ fzii^<DT y f- i- ^ 4 y^3 1 1 b <5;(cJ;o 
Tlt^^nrv^^o S/i^ ^ilJi iliif|53 1 2 ti. 7^;l/^3 3 1i:. 'fg:^^T> 
y (LNA) 3 3 2 ^SriS^iJtC2^-rogESLr«fig:^tLTv>^o m^^^'^mU 
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3 1 4{ntmmms^tMm'^mn^t(7)ihti^^^^Lx^m'mn^^^&-t;h 

fztixD^ i^-9-3 3 4 7&^'BeS^:M'Cv^>6o iiitifilisSB 3 1 3 IC{±. K^^/sT^y 
3 3 5 -7 ^ 3 3 6 i:. < K;i-T>'7°3 3 7 .h . >t >T>7°3 3 8 .hTj^^ 
KS^tLTv^^o ^#^^fMSI5 3 1 6(i, ^p^ffi-^^^S't'S /ia6co^-^/s:> k 
m-^i&m^3 I 7 t. y ^-7.U3 1 8 i:, if7 r ^ ^^-m (^>y h 7 
3 0 OtC^|^$tl^3cmWaSI53 1 9 ^Hct-r^TlS^^^tLTV^^o =Sri3. 

[0 0 9 8] 

m 1 o(i. m9\>z7f^-tmmm^U3 1 3 tiseg^tLTi/^^p< yry-f^ 3 8 

<7)i*iSM?r^i-m^[ilj?&I2i-e^)^o |5llllt;^-r j; ^ tc, ^ ^' >r >y3 3 8 (i. 

T^aeaLTt»^$tLTV>^o >l<7)HFETtLT. ^ 1 3 O^Mmsoii 
[0 0 9 9] 

S/i. HFET<7)y- Ml{iJStjLR g^^LXr- h^-^-f TX V g5&WP$tL 

F E T A:': HU HISS ^ ir^ L r A:^Jit^ P in ^ ^l^-t ^ Tt: a6 Atl SreT- T in t . ffi 
-^7l^?mRS *^LrA;'j'ST-Tin(cm;lj^^|^i-^/ca6(7)«-^?i^,i:. A:tHPJi 

i'/N°vi5'C2 , Cout mf-^^ ^U7.Y^) 'v-fmiL^ m:tlj®^-Tout <ha*i: 
<7)PBllc^;&i-^:gl^^tn:R L ^5&^'IStt'?>tLTv^>2,o H F E TcDftt? ») 

[0 10 0] 
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M.^t^j:ho EI 1 0 tl^-TJ: 9 ti, XtiU^ y ^- > ^W^m^XitXti^^ 
P mi)- hYi¥E Tm^^fzKm^iWX ^ h /iit/h ? < 4^ ^ J: -9 tl. iife^iJ^M^ 
tL7t:^•v/^°v ^ C i n<7)#M^i:, iJ' n x h ' j •;/ T'^Il^Oft^ L i n<7)ft$^ 
<b75>^'m^^n-C</^^o ^C-e. ^^^N'v^Cl , C2 (imy^^iaihfflcT):! >T■'>-9- 
X (Dmn R g . Jg•^«:^J <7)?l;a;e>^^4^ V ^ i 0 ^ ^ h A;^ ^ > b° - ^- > X 

mt-<Ti^v^fgm^^$nTi/^^o YVA y T 7.m^m<r>^ ^ - ^ ^ y^^ 

^L(D^ yrc^ ^yT.^^ ^^^N-v^Cl , C2 <7)#»jii, JS^lR gojmiftti 
[0 1 0 1 J 

mLx\^^^<Dx. 'ijtm(DKFETim^'fzm^i<zit^x mm^±i)^i^ ±lx^^^o 

[0 10 2] 

mmm, m^mm^^ (pda) , (^«ittfi*it-Be 

yiy'X'$', V4 1- v^j:t'<Dimm^t. ^^/^i^^, ■< y r ^ ^ t'<D^mm 
'T-t^mmLx^j:^^mi^mmm^mm<omiZ'D\^^xum-r^o ^zxit. 

(D^m^mmm^mWiii. mmi cor<h <-tvi-;i^'fb$^7t:^otcm^$tL 

[0 10 3] 

HI lit. ^^m<Dmmfmjziiif:h I npmm±iiZi^ 3 y h^-r^ 

, HFET, MESFET, ^ v ^ > ^ ^ ^ LT 4 -i>^##:* 

m^mmm. (mmio <Dmmmx$>^o 

[0 10 4] 
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i^?tJt<7)i^ (F e ) V'--f^ntzm^^'D 1 0 0 mco^^^feiti^o I n pmu 

4 1 0 T > K-rT'l?^|^J 2 0 0 n m<^^ 1 OvSl^^itT'*^ I n A 1 A 
s ii 4 1 5 I¥<^|^ 7 0 nm<Dm 2 (Di^mMM-^^ ^ ^M. S K- 7° I n G a A 
s /i 4 1 2 ^ . T > K- 7°-eff<^*^ 10nm<7)InAlAse4 16i:, T>K 
- 1 5 nmCO InGaAs^417t. InGaAs^41 7 rttlS 
*!)^in/j|?.^5{>n ~ 1 0 nm<Dmiibih^'^^^-^)l^mt^ m^^^^e 5 nmCO# 
m <5 K- 7° I n A 1 A s H 4 1 3 <h . J^y^y ^'[aihST^>5)l¥^|^ 5 n m<7) I 
n Pii4 1 8 tm^^fhnx\^^^o 

[0 10 51 

HI 1 1 <7)T:^i;*£±L-C^i-ct ^ tc. ^So K-T'I n G a A s)i4 
1 2 (i. iSi^jftJt (^iJxfi'l X 1 0 2 Oatoms -0111-3)051 
^tf ;?<;^;6^^^^ 1 nm<7)I nGaAs m^^s^^ ^ nM V~y°m 4 1 2 a (D 

I nG a A s M^^^gt^h^j: ^hJm^^^ I 0 nm<7)T> K-yii4 1 2 b<7)6^ 
t LTltfig^ti-CV^^o — ^-M^ K-yi n A 1 A sg4 1 3 {i^ ^ 

mm (^lJx.{^ 1 X 1 0 2 Oatoms • cm- 3) OS i ^^Ism^^H'Ol nmOn 
m V--fm4 1 3 a(D5mt. T> K-7°0 I n A 1 A s ^|gH^H^^f>^-5>/¥^lt 

5 nmOT> K-7°^4 1 3 b O 6 H LTlt^$ tlTv^^o ^LT. n 

1 2 a(i. mirmWzizX^ry K--7'^4 1 2 h^(D^ ^ ^) T (DW: 
<^fiL;6^^Bltg'SrMtC|i<ffM$tLTv^^o nMK--7°)i4 12 a, 4 1 3 a (i 

[0 10 6] 

tfz^ I nP^^4 1 0±<D') ib^M6 K-yi nGaAsii4 1 2:^miiiL 
TV^^SB:0'<7)_ht;(i, v a h ^- ^J^-f K 4 2 0 mmm^) t> MESF 
ET4 3 0 (/W-r>'7') t-An^l^fhfi. I n P^«4 1 OO^ -t>^m^ K- 
7°I n A 1 A s/14 1 3;6^^ft±g|5t3^^i-^g|5^0±tl(±, HFET 4 4 0 (/^° 
7-T>7°) ^^r/N°v^ 4 5 0 (^l^T") <i:> ^>r^^ 4 6 0 (S^** 
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^^m^KUW-^fi^ME S F E T7:>n o<7) l n P*^Sm5:tt^tLTv^-2>o 
[0 10 7] 

^C-e^i-^jT'(i, ^ 'f >T>y3 3 8 ^ttfife-f-^HFET 4 4 0<D^-^;t>;P 
mt^j:hl nGaAsSbe4 1 l^mi (Omrnm-^tm Lfz^\^^)Vp^nx 
MA 1 9i)mibi'htfiX\^^^tz>fy. nMK--7°li4 1 3 a^ij^hWi^^fttz^"^') 
T/^>nnGaAsSbg4 17<7)9 h^M. d Y-y°l nAIAs®4 1 3 t^^ 

[0 10 8] 

- mm ;^ -r A (7).#g|5<o«^ - 

[0 10 9] 

iiii2{i, 118 tc^-rii«v;^T- Alt' <7)ii!t||i^^ mmm) s o 2 (D—m^^wt 

r^lSllfBfi. HIS t;^-r^miii|'Sg|5 3 2 2 i:i5|MiilJiSB3 2 3 ^ ^^^-CV>^o 
1118 tc^-f#i!j^T-^>>5>it|^$Sg*3 0 2<7)^ifag|5(i. 11 1 2 tc^-fC P U i: . Bi 
-^TDMA-CCT^\ SP-CODEC^. R OM/^R AM i: . TERM-A 
DFt. DPSK-MODi. H i S p e e d S Y N T H <h . IF-IC^. C 
PSK-DEMOD (EQL) t tlJ: oTltfiK^ ttTv^^o 
[0 110] 

*Mff^.t^<7)ii'ftlllflffl^*#:^m-eab'^ H F E T ^^-t^m^l^Z X ^ mf^-f^ ^ 
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[0 1 1 U 

EI 1 3 (±. 1119 tc^-r< ^-9-3 3 AXUm 1 2 tc^i" ^ ^ -9-<7)|lllE&«^^J^^ 

o^r), n-:^;l/{t-tSlo^r- hU^lt. ^n=t±iilis L/jM"^ Soutl^ K P ^ 
>>^>^'btti:^i-^n-:^;u<t-^JiiIigffl<7)HFET 1 2 o<7) jf-^ Smixl, Smix2 

:t-K, ^•^'/^°^>^ '^Ux.M 1 1 U^-Tct ^ 1 0<7) I n PS^S_htIffM 

p ^ - .h {±^i6 T#i; -e* ^ o 

[0 112] 

HI 4{i. HI 2 li^-rs PDTJ^^ y ^^^tsM&xtS^^ y^m^. JLltm 

m-^'h^o >rcoi5!l-e(i. A^'jjf-^Sinl , Sin2 ^^ttT, v^-rn;^^<7)A;':ffi^ 
Sinl , Sin2 ^m^Ltzit^Sont *ai;/ji-^ J: d iC^tfiK^ tiT^/^^o 
. m:^jm-^HFET 1 -HFET4. ^ -v/n" v ^ C 1 - C 6 . ^^^^--KDl- 
D2. :5.?/JStn:mi^R 1 -R 6 ^ lo<;) I n Pft^gtzfMLT. MM I C 

[0 113] 

ii^mmi^^r-M, mm^i^'mm -r^^tx^ mm^y^v-^ mm^(omm± ^ m 

[0 114] 
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[mi] 

[1112] 

(a) , (b) {i. -etL-etim 1 5 t3^1-IIa-IIaltif®i;i3lt'2)f^&5^<7)HF 

ff^^jUj^ ^ iimit^ffl^'¥l$^ffi<7)i )V / s- > Km 
[1113] 

2 <7)^«^i§JC^^a<l^^ffl4^^#:^a^^-r»fMlll 

[1114] 

(a) , (b) {i, -etL-e'tiHl 5 H^i-IIa-IIa#7^if®t;i3lt'5)f»C0HF 
ET<7)ji^.;Vc^-/s> Kia. ;5.^/llI3 0IVb-IVb#«Mtci3tt'i>^2(7)^iiff^S 

[ms] 
[me] 

(a) , (b) {±> -etL-e'timi 5il^i-IIa-IIa#^ifMt^i3tt^l^£*<7)HF 
ET<7)j:-^Wl'4^'-^^> Km> ;5.t^^m5{C^fVIb-VIb^»fMt3iott^^3<7)^M 

fmr^%^ mmm^m ^mwmm. o ;w ^- - / ^- > k m 
[m7] 

ms] 

m 7 <!: ^m.m^ -^-y ^t. n(r>mun^ t <r> is tt ii-ft V ^ X 
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[EI 9] 

[m 1 0] 

m9 i<z7jk-tmininmw^i<z^m^nx\^^^ ^ >ryy°(DmMM'^7f^irm%M^ 



1 1] 

c) (Tymmm 

[Ell 2] 

mi 3] 

[Ell 4] 

EI 1 2 n^-f-s PDTx-f u/^^-^tfi^aj:/^^^^ u/^ms^. s /;{iEi9 ti^-r 

[Ell 5] 

fa&5^<7) H F E T <7)^ii ^ ^-t-BffffiEl 
[#-^<7)i^^] 

101,151,251,410 InP S« 
102, 152, 252 y<yyrm 
10 3 ^ -\' ;f 

104, 254, 419 ^^^^)l^\^1^Xm 
1 0 5, 1 5 5, 2 5 6 :^^-^m 

1 0 6, 1 5 6, 2 5 7 ^mmmm 

107, 157, 258 rm 

108, 158, 258 ^ 

1 0 9, 1 5 9, 2 6 0 z:^>:7cmi^:^":^ 

110, 160, 261 Kl/-r 

111, 1 6 1, 2 6 2 v-y^mm 
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112, 162, 263, 442 ^"-h mm 
1 1 4, 1 6 4, 2 6 4 y-XMit 
115,165,265 ^mM 
153, 253 ^2-f--^T> )\^m 
1 5 4,2 5 5 mi ^-^^^)Vm 
3 0 0 ityr^^<-m 

3 0 1 mm.^nLM 

3 0 2 

3 1 1 ryr-^^m. 

3 11a T>-rf-:$:#: 
3 11b T^-r-^X-r -7^ 
3 1 2, 3 2 2 ^ffiiiipi^ 

3 1 3, 3 2 3 mmnm 

3 1 4 M#a3^$jtSI5 
3 1 5, 3 2 5 $IJf^g|5 

3 1 6 mnmmn> 

3 1 7 ^-;^/s-> KM^M^J 
3 1 8 ^ y ^~7.U 

3 1 9 ^mmn>_ 

3 2 0 m7i?«g|5 

3 2 1 T>7=-:^^« 

331,336,339 ■7'f;V^ 

3 3 2 \&m^ryy° 

3 3 4 ^ ^-if 

3 3 5 Vy^/^ry^r 

3 3 8 ^ yry-f 

4 1 1 

4 12 K-yi nG a A s® 

4 1 2 a, 4 1 3 a nM K--7°® 
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4 1 


2 b, 4 1 3 b r > K-7°e 
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A'y7»(107) 



XA*-t»(105) 



(b) 



(106) 



2 *?c«iF**X 
(159) 



ftUrttf A«(104) 




ftU»<103) 



d1 dZ 
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[1214] 



(a) 



X'^*-»«(904) 




2 4Je5c*^-**XlB 
(908> 




2 ?R3C«^*X 
(159) 
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[1119] 
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